A Gram-reaction-negative, rod-shaped, non-motile, red-pigmented bacterial strain, designated ZLD-7 T , was isolated from a soil sample collected from an arid area in Xinjiang Province in northwest China, and characterized by using a polyphasic taxonomic approach. 16S rRNA gene sequence analysis showed that strain ZLD-7
The genus Pontibacter belongs to the family Cytophagaceae, phylum Bacteroidetes, and was described by Nedashkovskaya et al. (2005) . At the time of writing, 10 species with validly published names have been described: Pontibacter actiniarum (type species; Nedashkovskaya et al., 2005) , P. roseus (Suresh et al., 2006; Wang et al., 2010) , P. akesuensis (Zhou et al., 2007) , P. korlensis (Zhang et al., 2008) , P. niistensis (Dastager et al., 2010) , P. xinjiangensis (Wang et al., 2010) , P. populi (Xu et al., 2012) , P. lucknowensis (Dwivedi et al., 2013) , P. saemangeumensis (Kang et al., 2013) and P. ramchanderi (Singh et al., 2013 ). An additional species, 'Pontibacter salisaro', was described by Joung et al. (2011) , but this name has not been validly published. In the present study, we report the taxonomic characterization of a redpigmented bacterium, designated strain ZLD-7 T , which was isolated from a soil sample collected from an arid area in Toksun County (41u 219-43u189 N 87u 149-89u 119 E), Xinjiang Province, China. Based on phenotypic and genotypic data and phylogenetic inference, it is proposed that the new isolate represents a novel species of the genus Pontibacter.
Xinjiang is the largest province of China and has a typical continental climate, with low rainfall but very high evaporation. The soils in this area are poor in organic matter, with high salinity and alkalinity. For strain isolation, the soil sample was thoroughly suspended in sterilized water and serial dilutions were spread on marine agar 2216 (MA; Difco). Isolation was achieved after incubation at 30 u C for 1 week. Strain T was routinely cultivated on the same medium at 30 u C and preserved at 280 u C in marine broth 2216 (MB; Difco) supplemented with 20 % (v/v) glycerol.
For 16S rRNA gene sequencing and phylogenetic analysis, DNA was extracted using a commercial genomic DNA extraction kit (ChaoShi-Bio). The primers 27f and 1492r (Lane, 1991) were used for amplification of the 16S rRNA gene. PCR and 16S rRNA gene sequencing were carried out as described by Lin et al. (2004) . Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarities were achieved using the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012b) . Phylogenetic analysis was performed by using MEGA version 4.1 (Tamura et al., 2007) after multiple alignment of the data via CLUSTAL_X (Thompson et al., 1997) . Phylogenetic distances were calculated according to the neighbour-joining method (Saitou & Nei, 1987) , using Kimura's two-parameter model (Kimura, 1980) , and the maximum-parsimony method (Fitch, 1971) , using the close-neighbour-interchange algorithm (search level52, random additions5100). Each resultant tree was evaluated by bootstrap analysis on the basis of 1000 replications (Felsenstein, 1985) .
The nearly complete 16S rRNA gene sequence (1412 bp) of strain ZLD-7 T was determined. Comparative 16S rRNA gene sequence analysis showed that strain ZLD-7
T was most closely related to members of the genus Pontibacter. In the phylogenetic tree based on the neighbour-joining algorithm (Fig. 1) , strain ZLD-7
T fell within the clade comprising species of the genus Pontibacter, forming a coherent cluster with P. korlensis X14-1 T and P. niistensis NCIM 5339
T . The overall topology of the maximumparsimony tree was essentially the same as that of the neighbour-joining tree (not shown (Stackebrandt & Goebel, 1994) .
Growth was evaluated at 30 u C on several standard bacteriological media: MA, R2A agar, trypticase soy agar (TSA), nutrient agar (NA) and MacConkey agar (all from Difco). Cell morphology was examined by using phasecontrast microscopy (BX51 microscope; Olympus). The Gram reaction was carried out according to the classical Gram procedure described by Doetsch (1981) . Gliding motility was determined as described by Bowman (2000) . The presence of flexirubin-type pigments was investigated using the bathochromatic shift test with a 20 % (w/v) KOH solution (Bernardet et al., 2002; McCammon & Bowman, 2000) . Growth at 4, 7, 10, 15, 25, 30, 37, 40, 42 and 45 u C and in the presence of 0-10 % NaCl (w/v, at 1 % intervals) was investigated on R2A agar for up to 1 week. The pH range for growth was assessed in MB that had been adjusted to an initial pH of 4-11 (at 1 pH unit intervals) before sterilization (Xu et al., 2005) . Growth under anaerobic conditions was determined after 2 weeks of incubation on MA in an anaerobic jar by using AnaeroGen anaerobic system envelopes (Oxoid). Oxidase activity was determined using 1 % (w/v) tetramethyl p-phenylenediamine and catalase activity was determined by assessing bubble production in 3 % (v/v) H 2 O 2 . Hydrolysis of starch (0.2 %, w/v; Bodi Chemical Co.), chitin from crab shells (1 %, w/v; Sigma), casein (5 % skimmed milk, w/v; Difco), CM-cellulose (0.5 %, w/v; Sinopharm Chemical Reagent Co.) and L-tyrosine (0.5 %, w/v; BBI) was tested by using MA as the basal medium according to the methods of Kim et al. (2012a) . Hydrolysis of gelatin and aesculin was assessed according to the methods of Smibert & Krieg (1994) . Carbon-source utilization was investigated by using the Biolog GN2 MicroPlate system as recommended by the manufacturer. Activities of constitutive enzymes and other physiological properties were determined by using the API 20E, API 20NE and API ZYM strips (bioMérieux) according to the manufacturer's instructions, except that the incubation temperature was 30 uC. All tests were also performed on the reference strain P. korlensis CCTCC AB 206081
T . Carbon-source utilization and enzyme activities were also assessed with the reference strains P. actiniarum CCTCC AB 206091 T , P. xinjiangensis CCTCC AB 207200 T , P. populi CCTCC AB 206239 T , P. roseus CCTCC AB 207222 T and P. akesuensis CCTCC AB 206086 T . Our attempts to obtain the type strain of P. niistensis failed, as the two culture collections in which it had been deposited (the CCTCC in Wuhan, China, and the NCIM in Poona, India) as well as the authors who described the species (Dastager et al., 2010) were unable to retrieve it.
The phenotypic features of strain T are summarized in the species description and a comparison of selective characteristics with closely related type strains is given in Table 1 . Strain ZLD-7 T could be distinguished clearly from its closest phylogenetic relative P. korlensis X14-1 T by a number of phenotypic characteristics, including gliding motility, temperature range for growth, tolerance to salt, hydrolysis of gelatin, carbon-source utilization and some enzyme activities.
For the determination of DNA G+C content, genomic DNA of strain ZLD-7 T was prepared according to the procedure of Wilson (1987) with the modification of Cleenwerck et al. (2002) . The DNA G+C content was determined by HPLC according to the method of Mesbah et al. (1989) . The respiratory quinones were extracted and identified by HPLC as described by Xie & Yokota (2003) . Polar lipids were extracted and analysed as described by Tindall (1990) . The total lipids and specific functional groups were detected using 5 % ethanolic molybdophosphoric acid (total lipids), Zinzadze reagent (phosphate), ninhydrin (free amino groups), periodate Schiff (a-glycols), Dragendorff (quaternary nitrogen) and anisaldehyde/sulfuric acid (glycolipids). For cellular fatty acid analysis, cell biomass of strain ZLD-7 T was harvested at late-exponential growth phase from MA plates incubated at 30 u C. The physiological age of the seven cultures was standardized according to the protocol given by MIDI (http://www.microbialid.com/PDF/TechNote_101.pdf). Fatty acids were saponified, methylated and extracted using the standard protocol of the MIDI Sherlock Microbial Identification System (version 6.0), analysed by GC (Hewlett Packard 6890N) and identified using the TSBA6 database of the Microbial Identification System (Sasser, 1990) .
The DNA G+C content of strain ZLD-7 T was 47.8 mol%, a value within the range reported for members of the genus Pontibacter (Table 1 ). The only respiratory quinone was MK-7. The polar lipid profile of strain ZLD-7 T included phosphatidylethanolamine, one unidentified aminolipid and four unidentified polar lipids (Fig. S1 , available in IJSEM Online). The major fatty acids were summed feature 4 (anteiso-C 17 : 1 B and/or iso-C 17 : 1 I; 40.7 %), iso-C 15 : 0 (16.3 %), iso-C 17 : 0 3-OH (9.2 %) and summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c; 7.5 %). This fatty acid profile was in good agreement with those of the type strains of recognized Pontibacter species, except the fatty acid profile of P. niistensis NCIM 5339 T , taken from Dastager et al. (2010) (Table 2 ). However, some qualitative and quantitative differences in fatty acid contents could be observed between strain ZLD-7 T and closely related species. Strain ZLD-7
T could be distinguished from its closest phylogenetic relative P. korlensis CCTCC AB 206081
T by the absence of summed feature 5 (anteiso-C 18 : 0 and/or C 18 : 2 v6,9c) and differences in the respective proportions of iso-C 15 : 0 , C 17 : 1 v6c, summed feature 3 and summed feature 4. Therefore, on the basis of the data presented, strain ZLD-7 T should be placed in the genus Pontibacter as representing a novel species, for which the name Pontibacter toksunensis sp. nov. is proposed. In addition, emended descriptions of Pontibacter roseus and Pontibacter akesuensis are proposed on the basis of new data obtained in this study.
Description of Pontibacter toksunensis sp. nov.
Pontibacter toksunensis (tok.su.nen9sis. N.L. masc. adj. toksunensis pertaining to Toksun, a county of Xinjiang Province in the north-west of China, from where the type strain was isolated).
Cells are Gram-reaction-negative, rod-shaped, strictly aerobic, non-motile, 1.2-3.0 mm long and 0.6-0.8 mm in diameter. Colonies grown on MA for 2 days are red, smooth, circular, convex and 1-2 mm in diameter with regular margins. Flexirubin-type pigments are absent. Good growth on MA, R2A and TSA; no growth on NA or MacConkey agar. Growth occurs at 7-40 u C (optimum, 30 u C), at pH 6-10 (optimum, pH 7-8) and in the presence of 0-4 % (w/v) NaCl (optimum, 0-1 %). Hydrolyses starch and aesculin, but does not hydrolyse casein, gelatin, tyrosine, CM-cellulose or chitin. Tests for nitrate reduction, H 2 S production, citrate utilization, 
a-D-Glucose *Data for strains 1-7 are from this study and data for strains 8-9 are from Joung et al. (2011) and Kang et al. (2013) , all obtained using Biolog GN2 microplates. DData for strains 1-7 from this study.
indole production, glucose acidification, arginine dihydrolase and urease are negative (API 20E and API 20NE). Positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, b-galactosidase, a-glucosidase and N-acetylb-glucosaminidase, weakly positive for trypsin and b-glucosidase and negative for lipase (C14), a-chymotrypsin, a-galactosidase, b-glucuronidase, a-mannosidase and a-fucosidase (API ZYM). In Biolog GN2 microplates, the type strain utilizes dextrin, L-arabinose, D-fructose (weakly), D-galactose, gentiobiose, a-D-glucose, myo-inositol (weakly), lactose, lactulose, maltose, D-mannose (weakly), melibiose (weakly), methyl b-D-glucoside (weakly), raffinose (weakly), L-rhamnose (weakly), sucrose, trehalose, turanose, pyruvic acid methyl ester, D-gluconic acid, c-hydroxybutyric acid, DL-lactic acid, propionic acid, quinic acid, succinic acid (weakly), glucuronamide, L-asparagine, L-aspartic acid, L-glutamic acid (weakly), L-serine (weakly), L-threonine, DL-carnitine (weakly), 2-aminoethanol (weakly), 2,3-butanediol, DL-a-glycerol phosphate and a-D-glucose 1-phosphate. Does not utilize the other substrates in the GN2 microplate. The only respiratory quinone is MK-7. The polar lipids consist of phosphatidylethanolamine, one unidentified aminolipid and four unidentified polar lipids. The major fatty acids (.7 %) are summed feature 4 (anteiso-C 17 : 1 B and/or iso-C 17 : 1 I), iso-C 15 : 0 , iso-C 17 : 0 3-OH and summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c). The detailed fatty acid composition of the type strain is given in Table 2 .
The type strain, ZLD-7 T (5CCTCC AB 208003 T 5KCTC 23984 T ), was isolated from a soil sample collected from an arid area in Toksun County, Xinjiang Province, north-west (Singh et al., 2013) ; 10, P. lucknowensis DM9 T (Dwivedi et al., 2013) ; 11, P. saemangeumensis GCM0142 T (Kang et al., 2013) . Data for strains 1-7 are from the present study (strains were cultured on MA at 30 u C and cells at late-exponential growth phase were used). Values are percentages of the total fatty acids; fatty acids amounting to ,1 % of the total fatty acids in all strains studied are not listed; TR, trace (,1 %), 2, not detected/not reported. Montero-Calasanz et al. (2013) , summed features are groups of two or three fatty acids that are treated together for the purpose of evaluation in the MIDI system and include both peaks with discrete equivalent chain-lengths (ECLs) as well as those where the ECLs are not reported separately. Summed feature 1 was listed as C 13 : 0 3-OH and/or iso-C 15 : 1 H; summed feature 3 was listed as C 16 : 1 v7c and/or C 16 : 1 v6c; summed feature 4 was listed as anteiso-C 17 : 1 B and/or iso-C 17 : 1 I; summed feature 5 was listed as anteiso-C 18 : 0 and/or C 18 : 2 v6,9c; summed feature 8 was listed as C 18 : 1 v7c and/or C 18 : 1 v6c; summed feature 9 was listed as iso-C 17 : 1 v9c and/or 10-methyl C 16 : 0 .
China. The DNA G+C content of the type strain is 47.8 mol%.
Emended description of Pontibacter roseus (Suresh et al. 2006 ) Wang et al. 2010 The description is as given by Suresh et al. (2006) and Wang et al. (2010) with the following amendments. In the API ZYM strip, the following activities are present: alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase (weakly), trypsin, a-chymotrypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase. The following activities are absent: lipase (C14), a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-bglucosaminidase, a-mannosidase and a-fucosidase.
Emended description of Pontibacter akesuensis Zhou et al. 2007
The description is as given by Zhou et al. (2007) with the following amendments. In the API ZYM strip, the following activities are present: alkaline phosphatase, esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase (weakly), trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-glucosidase and N-acetyl-b-glucosaminidase. The following activities are absent: esterase (C4), lipase (C14), a-galactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, a-mannosidase and a-fucosidase.
